Treatment of muscle damage, induced by high intracellular Ca2+, with calmodulin antagonists.
1. Incubation of rat diaphragm muscles in the presence of Ca(2+)-ionophore A23187, which causes accumulation of free intracellular Ca2+, induced severe myofibrils damage. Electron microscopic studies have revealed that calmodulin (CaM) antagonists, trifluoperazine, thioridazine, pimozide and CGS 9343B, were most effective in preserving muscle structure. 2. The CaM antagonists raised the decreased glucose-1,6-bisphosphate levels, induced by high Ca2+, with a concomitant activation of the reduced cytosolic phosphofructokinase (the rate limiting enzyme of glycolysis) and thereby cytosolic glycolysis. 3. All four CaM inhibitors also prevented solubilization of cytoskeleton-bound glycolytic enzymes by high Ca2+. 4. The protective effect of these compounds on cytosolic and cytoskeletal glycolysis, was also expressed by their action in preserving muscle ATP levels. 5. The present experiments suggest that CaM antagonists may be effective drugs in treatment of muscle damage and various muscle diseases, which are characterized by a high pathological increase in intracellular Ca2+.